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Growing white pine under shade greatly reduces the amount of weevil injury (Graham 1918). Shade is disadvantageous to all stages of weevil development. There are two major reasons for this; first the microenvironment is cool, thus slowing weevil development; and second, shaded leaders are of insufficient diameter to support developing weevil larvae and therefore are not attractive to egglaying females. Weevil adults show a definite preference for thick leaders. This is the reason weevils concentrate attacks on larger trees in a stand, thus compounding the problem from a wood production standpoint since these large trees are often the fastest growing individuals. Sullivan (1961) showed that leaders of 0.16 in. or less in diameter were not attacked by weeviis, but attacks increased up to 0.35 in. in diameter where 80% of leaders were attacked. Such a large diameter class is rarely found in shaded stands (Sullivan 1961).
Growing white pine in shade requires a tradeoff, because shade reduces overall growth, and heavy shade can lead to tree mortality. In addition, overstory trees can create a physical barrier to understory white pine and subsequently damage leaders. The management goal should provide sufficient shade to cool the microenvironment and prevent the leaders from developing diameters which make them suitable for weevil attack yet allow in enough light for adequate growth. To sustain growth and satisfactory weevil control, specific guidelines using basal area of overstory should be developed for land managers. This study was initiated in 1973 to provide that information for young white pine stands, 5 to 10 ft in height, growing under a predominantly oak overstory in central Wisconsin. In 7 ñ 5.1a  33.8 ---0.8ab  7.0 -0.3a  30 ft 2  37.8 +-3.6b  35.3 -+ 0.6a  6.5 -+ 0.2a  50 ft 2  15.4 -+ 3.8c  30.3 -+ 1.0c  4.7 -+ 0.2b  70 ft 2  5.7 ñ 1.7d  30.6 -+ 0.9c  4.1 ñ 0. 2bc Percent data transformed using arcsine•V•o before testing for significant differences. tacks in 1990 indicated that the majorlty of weevil attacks occurred after 1979 (Fig. 1) . mid-1980s (Fig. 1) and then declined. This decline may have been a natural fluctuation in wee-0.001) ( Approximately 93, 165, 265, 205, and 215 unattacked trees per acre, excluding suppressed individuals, were present on the 0, 30, 50, 70 ft 2 BA and check treatments, respectively. These values will undoubtedly fluctuate widely on other sites due to differences in initial stocking. However, they do provide a useful comparison between treatments in this shady.
Release did impact leader growth, w•th growth for the 6-yr-period following treatment (1974-79) being 1.98,  1 44, 1.37, 1.03, and 0 .91 times pretreatment leader growth for the 0, 30, 50, 70 and check treatments, respectively (Hastings and Morse 1980). Despite this, mean tree height in 1990, was actually greater for the 30 ft 2 BA treatment than for the 0 ft 2 BA treatment, though not significantly (Table  1 ). This may have occurred because of the height loss from the more frequent weevil attacks in the 0 ft 2 BA treatment. Another reason may have been the difference in sampling schemes since many trees were sampled in the 1974-1979 period while only the two tallest trees per plot were measured in 1990. In 1990, total tree heights for the 50, 70 ft 2 BA, and check treatments were less than either the 0 or 30 ft 2 BA treatments. In addition, mean dbh measured in 1990 for 0 and 30 ft 2 BA treatments was significantly greater than for the other treatments (Table 1) . Therefore, it was concluded that growth was more rapid in the 0 and 30 ft 2 BA treatments, which allowed in more sunlight.
Leader diameters, measured from 1974 to 1979, also increased at a greater rate in those treatments which allowed more sun to reach the understory pine (Table 2) . Leader diameter growth response appeared to be quite rapid as differences appeared to be evident the summer following girdling of trees in 1974. As noted earlier, Sullivan (1961) found leader diameter to be a major factor in weevil success. He reported that leaders with diameters less than 0.16 in. were not attractive to weevils and even if attacked they did not provide sufficient food resources to produce weevil adults. Sullivan reported 
